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(57)Abstract: 

PROBLEM TO BE SOLVED: To produce a curved 
surface sandwich panel accurately by a method in which 
a laminated material is obtained by pressing a member 
in which a thick metal foaming material is placed 
between two face plates in a prescribed curved surface 
shape, the laminated material is arranged in a mold 
formed in a product shape, pressurized, and molded by 
the foaming of a foaming agent. 
SOLUTION: In the production of a curved surface 
sandwich panel, a metal powder (aluminum powder, 
etc.), and a foaming material (TiH2 powder, etc.), after 
being mixed, are extruded in to a plate to produce a 
member before foaming (a) as a core material. Next, the 
member (a) is inserted between aluminum plates (b), (c) 
and pressed by press rolls to mold a laminated plate. Next, the end part of the laminated plate 
is engaged with an extruding mold material, the member (a), after being sealed completely, is 
set in a foaming mold for obtaining a desired product shape, the mold is clamped with an 
extrusion shape and induction-heated in such a state to expand the foaming material, and the 
sandwich panel having a shape in accordance with the mold of a product shape surface is 
obtained. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s h ows ^e word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 
[Claim(s)] 

[Claim 1] In manufacture of the curved-surface sandwiches panel which consists of a face-plate [ of both 
the outsides of the porous layer by which foaming formation was carried out as core material, and this 
porous layer ] of two sheets of solid metal As primary processing, a metal powder and a foaming agent 
are put between the face-plates of solid metal of two sheets. Rolling plaiting is given to the obtained 
member, press working of sheet metal is performed for the member in which each class carried out 
metallic bond by this to a predetermined curved-surface configuration or a predetermined three- 
dimension configuration, and a laminated wood is obtained. After that as secondary elaboration The 
manufacture approach of the curved-surface sandwiches panel characterized by having sealed all panel 
edges in case a foaming agent is made to foam and is fabricated by arranging a product configuration in 
******** metal mold, and pressurizing the laminated wood by which press working of sheet metal was 
carried out. 

[Claim 2] The manufacture approach of the curved-surface sandwiches panel characterized by sealing a 
panel edge by clamping a panel edge in the manufacture approach of a curved-surface sandwiches panel 
according to claim 1. 

[Claim 3] The manufacture approach of the curved-surface sandwiches panel characterized by sealing a 
panel edge by welding extrusion material to a panel edge in the manufacture approach of a curved- 
surface sandwiches panel according to claim 1. 

[Claim 4] claims 1-3 - the manufacture approach of the curved-surface sandwiches panel characterized 
by changing the thickness of the mixolimnion of a metal powder and a foaming agent by controlling the 
welding pressure of rolling plaiting in the manufacture approach of a curved-surface sandwiches panel 
given [ one of ] in a term. 

[Claim 5] claims 1-4 - the manufacture approach of the curved-surface sandwiches panel characterized 
by changing the thickness of the mixolimnion after foaming by changing the foaming agent mixing 
percentage to a metal powder in the manufacture approach of a curved-surface sandwiches panel given 
[ one of ] in a term. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Especially this invention relates to the manufacture approach of a curved-surface 
sandwiches panel of having the porous layer by which foaming formation was carried out at core 
material, about the manufacture approach of a curved-surface sandwiches panel. 
[0002] 

[Description of the Prior Art] The approach as typically shown in drawing 1 as the shaping approach of 
a curved-surface foaming sandwiches panel from the former is used. This approach mixes an aluminium 
powder object and foaming agent fine particles first, carries out extrusion molding of these mixed fine 
particles, fabricates them for the material a in alignment with the configuration equivalent to the core 
section of a product panel, pinches this material a with the aluminum plates b and c, and fabricates this 
with a roll to the plate of one. Subsequently, after preforming with a press the plate concerned which 
consists of face-plates bl and cl and a core al (the lowest style Fig. in drawing 1 \ by putting into the 
foaming mold for obtaining a product configuration, applying heat, and making a core al foam, it is the 
approach of making a face-plate the configuration where the mold configuration was met, and a curved- 
surface foaming sandwiches panel is manufactured. 

[0003] However, if it was in the shaping approach of such a conventional curved -surface foaming 
sandwiches panel, since the foaming itself was natural foaming, the face-plate pantograph adherence 
pressure by foaming was small, and in order to make a face-plate into the configuration where the 
product curved surface was met, there was constraint that the face-plate itself had to be made into the 
shape of a thin film which may deform by the small shaping force. Moreover, since a face-plate was a 
thin film-like, when the face-plate was prolonged for a while or received local deformation from this 
constraint, there was a problem of fracturing. It was difficult to manufacture what has a difference in 
what has small curvature and panel board thickness of a face-plate according to such a problem. 
[0004] 

[Problem(s) to be Solved by the Invention] The purpose of this invention is to offer the curved surface 
where curvature is small, and the method of manufacturing the curved-surface sandwiches panel which 
has the complicated configuration from which panel height differs partially with a sufficient precision 
according to the high blowing pressure force. 
[0005] 

[Means for Solving the Problem] The manufacture approach of the curved-surface sandwiches panel 
concerning claim 1 of this invention In manufacture of the curved-surface sandwiches panel which 
consists of a face-plate [ of both the outsides of the porous layer by which foaming formation was 
carried out as core material, and this porous layer ] of two sheets of solid metal As primary processing, a 
metal powder and a foaming agent are put between the face-plates of so lid metal of two sheets v Rolling 
plaiting is given to the obtained member, press working of sheet metal is penormed tor the member in 
which each class carried out metallic bond by this to a predetermined curved-surface configuration or a 
predetermined three-dimension configuration, and a laminated wood is obtained. After that as secondary 
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elaboration In case a foaming agent is made to foam and is fabricated by arranging a product 
configuration in ******** metal mold, and pressurizing the laminated wood by which press working of 
sheet metal was carried out, it is characterized by having sealed all panel edges. 
[0006] The manufacture approach of the curved-surface sandwiches panel concerning claim 2 of this 
invention is characterized by sealing a panel edge by clamping a panel edge in a curved- surface 
sandwiches panel according to claim 1 . 

[0007] The manufacture approach of the curved-surface sandwiches panel concerning claim 3 of this 
invention is characterized by sealing a panel edge by welding extrusion material to a panel edge in a 
curved-surface sandwiches panel according to claim 1. 

[0008] the curved-surface sandwiches panel concerning claim 4 of this invention — claims 1-3 ~ in the 
manufacture approach of a curved-surface sandwiches panel given [ one of ] in a term, it is characterized 
by changing the thickness of the mixolimnion of a metal powder and a foaming agent by controlling the 
welding pressure of rolling plaiting. 

[0009] the manufacture approach of the curved-surface sandwiches panel concerning claim 5 of this 
invention ~ claims 1-3 - in the manufacture approach of a curved-surface sandwiches panel given [ one 
of ] in a term, it is characterized by changing the thickness of the mixolimnion after foaming by 
changing the foaming agent mixing percentage to a metal powder. 
[0010] 

[Embodiment of the Invention] A suitable example explains this invention to a detail, referring to a 
drawing. Drawing 2 is drawing showing one example of the manufacture approach of the curved-surface 
sandwiches panel of this invention. Fi rst, after mixing metal powder, for example, an aluminium 
po wder, and TiH2 fine particles foam to homogeneity, it extrudes to tabular [ of 25mm thickness ], 
and the foaming anterior part material a as core material is manufactured. After putting the foaming 
anterior part material a concerned with the aluminum plates b and c of 6063 -T four with a thickness of 
0.8mm, it presses down with a reduction roll and the laminate which consists of aluminum face-plates 
bl and cl with a thickness of 8mm and a core al is fabricated. Under the present circumstances, the part 
with the slack which a core al and face-plates bl and cl have not stuck to the perimeter of an edge of 
the face-plate of a laminate was prepared. This amount of slack is made into less than 10% to the 
rectangular cross lay length within a field of a product side, respectively. The edge of this laminate was 
extruded, and it inserted in the extrusion with a mold material of 15mm, for example, thickness, mold 
material d of aluminium alloy 6N01-T5, and was crowded, this extrusion mold material d and the face- 
plates bl and cl of a laminate were welded, and the foaming anterior part material al was sealed 
completely. Although laser welding can be suitably used for welding, it is not limited to this but a well- 
known welding process can be used. 

[001 1] It installed between the foaming molds f for obtaining the product configuration of a request of 
this foaming anterior part material al, and the extrusion mold material d of aluminum containing alloy 
6N01-T5 currently welded at the laminate edge was clamped with Mold e. Induction heating of the mold 
was carried out in this condition, and it heated at the temperature to which foaming anterior part material 
foams, for example, 610 degrees C, for 4 minutes. Thus, by being heated and foaming in the condition 
of having been sealed, the pressure in a laminate rose and the curved-surface sandwiches panel of a 
configuration which met the mold f of a product configuration side was fabricated. 
[0012] In the above-mentioned suitable example, although slack was prepared in the face-plate of a 
laminate, when uniform elongation of the ingredient of x and **** is made into y % for this upper limit 
die length at an upper limit, if it is more than x/ (l+y/100), especially a limit will not be carried out in 
the die length of the product side corresponding to [ amount / of slack / this ] this in the die length of the 
field inboard of the arbitration of a face-plate. 

[0013] Moreover, although aluminum containing alloy extrusion mold material was prepared in the edge 
of a laminate, it extruded so that the foaming anterior part material of a laminate might be sealed 
completely, and mold material and a face-plate were welded in this suitable example To join the panel 
after foaming to another member directly without extrusion material Full enclosure of the foaming 
anterior part material of a laminate may be carried out by inserting a spacer between the face-plates of a 
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laminate and clamping a vertical face-plate with a mold instead of the sealing terminal treatment of the 
laminate by such extrusion mold material. 

[0014] Next, drawing 3 explains other suitable examples of this invention. In manufacture of the 
foaming anterior part material al in the above-mentioned suitable example ( drawing 2 ), although TiH2 
foam was added 14% of the weight with what was added 7% of the weight, two kinds were 
manufactured here. Subsequently, this foaming anterior part material was inserted with 6063-T four and 
the board thickness =0.8mm vertical face-plates bl and cl, and it pressed down with a roll. At this time, 
what made core material the foaming anterior part material a4 which added TiH2 foam 7% of the weight 
changed laminate thickness from 8mm to 15mm the middle by changing rolling reduction during 
pressing down with a roll. Thus, the made laminate is p. Moreover, the laminated wood q which 
sandwiched the foaming anterior part material from which the rate of foaming agent addition differs was 
obtained from the thing c3 which presupposed that rolling reduction is fixed in manufacture of a 
laminate, however added TiH2 for foaming anterior part material 7% on the way by cutting and 
replacing TiH2 with the thing a2 added 14% of the weight. Terminal sealing processing which shows 
this laminated wood in the above-mentioned suitable example ( drawing 2 ) was performed, and it was 
made to insert, heat and foam in a foaming mold. The obtained curved-surface panel is with S and R 
respectively, and is a curved-surface panel which what sandwiched the material before foaming from 
which the rate of foaming agent addition differs, respectively, and the thickness of a laminate were 
changed from 8mm to 15mm the middle, and was obtained. 

[0015] Thus, difference thickness-ization as a final product panel can be made easy by changing the rate 
of addition of a foaming agent by the panel part, or forming the laminate before foaming into difference 
thickness, moreover - as a metal powder — an aluminium powder - moreover, although TiH2 powder 
was mentioned as a foaming agent, it limits to this ~ not having - as a metal powder - milt etc. ~ it can 
use - as a foaming agent - milt balun (S. B.) etc. - it can also use. In addition, especially the board 
thickness of the vertical face-plate of a layered product is not restricted. 
[0016] 

[Effect of the Invention] According to the manufacture approach of the curved-surface sandwiches panel 
concerning claim 1 of this invention, or 2 According to the high blowing pressure force by making it 
seal between the face-plates of solid metal of two sheets The panel which has a complicated curved 
surface where two or more curved surfaces continue, or the panel which has a three-dimensions curved 
surface a product configuration by changing the configuration of ******** metal mold It can 
manufacture simply and with high precision, and it becomes possible to obtain the curved-surface 
sandwiches panel which has the porous layer by which foaming formation was carried out at the core 
material of high quality. 

[0017] Since the extrusion material of the edge used the making it seal between the face-plates of solid 
metal of two sheets purpose can be made [ according to the manufacture approach of the curved-surface 
sandwiches panel concerning claim 3 of this invention ] to serve a double purpose as some final 
products in addition to the above-mentioned effectiveness consequently, a routing counter can be 
reduced and it becomes possible to raise productivity. 

[0018] In addition to the above-mentioned effectiveness, by controlling the welding pressure of rolling 
plaiting, the inflow of the mixolimnion of a metal powder and a foaming agent can be controlled, it 
becomes possible to change the board thickness of the product configuration obtained partially after 
foaming, and, according to the manufacture approach of the curved-surface sandwiches panel 
concerning claim 4 of this invention, the panel of a desired complicated configuration is obtained. 
[0019] According to the manufacture approach of the curved-surface sandwiches panel concerning claim 
5 of this invention In the metal powder and foaming agent mixolimnion which were inserted between 
the face-plates of solid metal in addition to the above-mentioned effectiveness By making the member 
obtained by allotting that to which foaming agent mixing percentage was changed between the face- 
plates of solid metal foam, it becomes possible to change partially the board thickness and the 
consistency of a product configuration which are obtained, and the panel of a desired complicated 
configuration is obtained. 



h c g eg b eb eg e e 



Page 4 of 4 



[Translation done.] 



h c g eg b eb eg e e 



Page 1 of 1 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is drawing showing the process of the manufacture approach of the curved-surface 
sandwiches panel by the conventional approach. 

[Drawing 2] It is drawing showing the process of the manufacture approach of the curved-surface 
sandwiches panel by this invention. 

[Drawing 3] It is drawing showing the process of the manufacture approach of the difference thickness 

by this invention, and a different foam curved-surface foaming sandwiches panel. 

[Description of Notations] 

Front [ foaming ] material 

b Aluminum plate 

c Aluminum plate 

al Core 

b 1 Face-plate 

cl Face-plate 

d Extrusion mold material 

e, e' mold 

f Foaming mold 

a4 Foaming anterior part material 

a2 Foam: Foaming anterior part material which added TiH2 14% of the weight 
a3 Foaming anterior part material which added TiH2 7% of the weight 
a20, a30, and a40 Foaming member in the condition of having made it foaming 
P Difference thickness laminate 

q The laminate which sandwiched two kinds of foaming anterior part material, the foaming anterior part 
material which added TiH2 14% of the weight, and the foaming anterior part material which added TiH2 
7% of the weight 

R The panel in the condition of the difference thickness laminate having carried out foaming mold 
setting, and having made it foaming 

S The panel in the condition of having made the laminate which sandwiched two kinds of foaming 
anterior part material, the foaming anterior part material which added TiH2 14% of the weight, and the 
foaming anterior part material which added TiH2 7% of the weight, putting in and foaming in a foaming 
mold 
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